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REM A RK S 

Claims 1-22 are pending. No new matter has been added by way 
of the present amendment. For instance, each of the independent 
claims have been amended to remove the "identifying" step. This 
does not add new matter. 

In view of the following remarks Applicant respectfully 
requests that the Examiner withdraw all rejections and allow the 
currently pending claims. 

Issues Under 35 U.S.C. S1Q2 fb) 

The Examiner has rejected claims 1-5 , 7, 10, 11, 13, 16, 17, 
19 and 22 under 35 U.S.C. §102 (b) as being anticipated by Fuhrman, 
The American Journal of Clinical Nutrition, Vol. 66, Pages 267-275 
(1997) (hereinafter referred to as Fuhrman) . Applicant 
respectfully traverses this rejection. 

Applicant respectfully submits that Fuhrman fails to suggest 
or disclose the currently claimed subject matter. The rejected 
claims are drawn to methods for lowering a risk factor in a 
patient, lowering at least two risk factors simultaneously or 
preventing a patient from suffering from a particular condition. 
These methods involve administering an effective amount of a 
licorice extract which is water- insoluble and free from 
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glycyrrhizinic acid to the patient. However, Fuhrman fails to 
suggest or disclose this specific subject matter. 

The Examiner has stated that " [1] owering the risk factors in 
a patient are inherent in the disclosure of Fuhrman because by 
reducing the potential of oxidative damage by free radicals a 
patient is at a lower risk of getting a disease such as blood 
pressure or blood glucose concentration." Applicant respectfully 
disagrees with the Examiner's rationale. That is, Applicant 
asserts that the Examiner's rationale is based upon an unproven 
hypothesis and insufficient for the establishment of a theory of 
either inherency or obviousness. Applicant has attached evidence 
which rebuts the theory of inherency suggested by the Examiner. 
For instance, the Examiner is referred to the following two 
articles attached hereto: 

1) Attached is a copy of an article, published in Current 
Controlled Trials in Cardiovascular Medicine 3(1), p5 
(2002) , titled: "Long-term vitamin E supplementation 
fails to reduce lipid peroxidation in people at 
cardiovascular risk: analysis of underlying factors" (see 
attached copy) . Even the title itself is enough to 
demonstrate that lowering a risk factor is not inherent 
to consumption of an anti-oxidant . 
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2) Also attached is a copy of an article titled u Can garlic 
reduce levels of serum lipids? A controlled clinical 
study" published in The American Journal of Medicine, 
Vol. 94. This article finds that while garlic (which is 
a well known antioxidant) lowers total blood cholesterol 
and serum LDL levels, "there were no significant changes 
in HDL, triglycerides, serum glucose, blood pressure, and 
other monitored parameters" . 
Based upon this distinction alone, the Examiner has failed to 
present a valid case of anticipation. 

A theory of inherency must be supported by facts and/or 
technical reasoning that reasonably support a determination that 
the allegedly inherent characteristic necessarily flows from the 
teachings of the prior art. Ex parte Levy 17 USPQ2d 1461 (BPAI 
1990) (emphasis added) . In order for prior art to anticipate a 
claimed compound on the ground it is inherently produced in a 
prior art process, the inherency must be certain. Glaxo, Inc. v. 
Novopharm Ltd., (EDNC 1993) 830 F. Supp 871, 29 USPQ2d 1126; Ex 
parte Cyba (POBA 1966) 155 USPQ 756; Ex parte McQueen (POBA 1958) 
123 USPQ 37. The fact that a prior art article may inherently 
have the characteristics of the claimed product is not 
sufficient. Ex parte Skinner (BPAI 1986) 2 USPQ2d 1788. 
Inherency must be a necessary result and not merely a possible 
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result. In re Oelrich (CCPA 1981) 666 F2d 578, 212 USPQ 323; Ex 
parte Keith et al. (POBA 1966) 154 USPQ 320. 

Accordingly, in the present instance, the evidence does not 
support an assertion that the cited art inherently achieves the 
current claim limitations. If the Examiner wishes to maintain 
this assertion, Applicant requests that the Examiner provide 
documentary evidence. In this regard the Examiner is requested 
to refer to 37 C.F.R. §1. 104(c) (2) and In re Zurko f 59 U.S.P.Q. 
2d 1693, 1697 (Fed. Cir. 2001). Alternatively, if the Examiner 
is relying upon personal knowledge to support the finding of what 
is known in the art, the Examiner is respectfully requested to 
provide an affidavit or declaration setting forth specific 
factual statements and explanation to support such a finding. In 
this regard the Examiner is referred to 37 C.F.R. §1.104 (d) (2) . 

In summary, Applicant respectfully submits that the Examiner 
has failed to present a valid prima facie case of anticipation. 
Reconsideration and withdrawal of this rejection is respectfully 
requested. 

Issues Under 35 U.S,C. S103(a) 

The Examiner has rejected claims 6, 8, 12, 14, 18 and 2 0 
under 35 U.S.C. §103 (a) as being obvious over Fuhrman. Applicant 
respectfully traverses. 
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The Examiner asserts that is would have been obvious to one 
of ordinary skill in the art at the time of the claimed invention 
being made to select the licorice extract of Fuhrman and provide 
for treatment methods of inflammation and LDL levels. The 
Examiner again relies on the theory that the licorice extract 
eliminates free radical oxidation which causes inflammation and 
cardiovascular disease to which high blood pressure is related. 
Applicant again takes issue with the Examiner's hypothesis 
concerning reducing the potential of oxidated damage by free 
radicals in a patient. As indicated above, this is not a proven 
theory upon which the Examiner can rely for anticipation, or in 
the present instance, for a theory of obviousness based upon 
inherency. Based upon these distinctions above, the Examiner has 
failed to present a valid prima facie case of obviousness. 

Even absent the above distinction, Applicant submits that 
Fuhrman teaches away from the present invention. For instance, 
Fuhrman reports that the consumption of licorice extract by 
humans has not been found to have any significant influence 
plasma cholesterol, LDL concentration, or any other medical 
characteristics examined (see the paragraph bridging the left and 
right column of page 268 of Fuhrman) . Thus, this teaches away 
from the claimed invention. 

Further, regarding anti- inflammatory influence of a 
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licorice, Fuhrman discloses (at page 268, lines 14-18) that it is 
attributed in the art to glycyrrhizinic acid, of which the 
extract recited in the present claims is free. Thus, Fuhrman 
again teaches away from the presently claimed invention. 

At most the Examiner's rejection amounts to an "obvious to 
try" standard, which is improper in the presentation of a prima 
facie case of obviousness. "Obvious to try" is not a valid test 
of patentability. In re Mercier . 185 USPQ 774 (CCPA 1975) ; see 
al£Q Hybritech Inc. v. Monoclonal Antibodies , 231 USPQ 81 (Fed. 
Cir. 1986) . Accordingly, Applicant respectfully submits that the 
Examiner has failed to present a valid prima facie case of 
obviousness. Reconsideration and withdrawal of this rejection is 
respectfully requested. 

The Examiner has rejected claims 9, 15 and 21 under 35 
U.S.C. §103 (a) as being obvious over Fuhrman in view of "admitted 
prior art (see specification at page 1, lines 10-12)." Applicant 
respectfully traverses this rejection. 

As indicated above, the prior art of Fuhrman, even in view 
of what the Examiner has designated as "admitted" prior art, 
fails to suggest or disclose a method for treating a patient 
suffering from a condition listed in claim 9, such as a 
hypertension. The Examiner has failed to present evidence 
directed to the administration of an effective amount of a 



13 



Application No.: 09/955,933 
Art Unit 1651 



Attorney Docket No. 2786-0191P 



licorice extract which is water- insoluble and free from 
glycyrrhizinic acid. Accordingly, Applicant respectfully submits 
that there exists no prima facie case of obviousness. 
Reconsideration and withdrawal this rejection is respectfully 
requested. 

In view of the above, Applicant respectfully submits that 
the Examiner has failed to present either a case of anticipation 
or prima facie case of obviousness. Accordingly, the Examiner is 
respectfully requested to withdraw all rejections and allow the 
currently pending claims. 

If the Examiner has any questions or comments, please contact 
Craig A. McRobbie, Registration No. 42,874 at the offices of 
Birch, Stewart, Kolasch & Birch, LLP. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-244 8 for any additional 
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fees required under 37 C.F.R. § 1.16 or under § 1.17; 

particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLAS CH & BIRCH, LLP 



MSW/CAM:cms 



By_ 




Marc S . Werner 
Reg. No. 32,181 

P. O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 
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Abstract 

Background: Antioxidant supplementation with vitamin £ had no effect in the prevention of 
cardiovascular diseases (CVD) in three recent large, randomized clinical trials. In order to reassess 
critically the role of vitamin E in CVD prevention, it Is Important to establish whether these results 
are related to a lack of antioxidant action. 

Methods: We examined the m mo antioxidant effect of vitamin E (300 mg/day for about three 
years) in 144 participants in the Primary Prevention Project (females and males, aged 2 50 y, with 
at least one major CV risk factor, but no history of CVD). Urinary 8-epi-PGF2a (Jsoprostane Fj a - 
III or 1 S-F^isoP), a validated blomarker of lipid peroxidation, was measured by mass spectrometry. 

Results: Urinary excretion of 8-ep^PGF 2a [pg/mg creatinine, median (range)] was 14 1 ($7-498) 
in treated and 148 (76-561) in untreated subjects (p = 0.10). Taking into account possible 
confounding variables, multiple regression analysis confirmed that vitamin E had no significant effect 
on this biomarker. Levels of 8-epi-PGF^ were in the normal range for most subjects, except 
smokers and those wfth uncontrolled blood pressure or hyperglycemia. 

Conclusions: Prolonged vitamin E supplementation did not reduce lipid peroxidation in subjects 
with major cardiovascular risk factors. The observation that the rate of lipid peroxidation was near 
normal In a large proportion of subjects may help explain why vitamin E was not effective as an 
antioxidant in the PPP study and was ineffective for CVD prevention in large scale trials. 



Page 1 of 7 

(page timber not for clWlon purposes) 



972 3 7109411 



Current Controlled Trials In Cardiovascular Medicine 2002, 3 



Background 

The "oxidative hypothesis* of atherosclerosis proposes 
that oxidative modification of lipids in low-density lipo- 
proteins (LDL) contributes to atherogenesU [1,2]. Anti- 
oxidants that are effective against lipid peroxidation 
should therefore reduce atherosclerosis and hence afford 
protection from cardiovascular diseases (CVD) [ 1] . In con- 
trast to a) epidemiological evidence that antioxidants tak- 
en with the diet or as supplements reduce cardiovascular 
(CV) risk [3], and b) experimental data supporting its 
anti-atherogenic properties (4], vitamin E failed to show 
any beneficial effect in recent large intervention studies 
[5]. In two large-scale trials, long-term supplementation 
with vitamin E (300-400 lU/day) failed to reduce cardio- 
vascular events in post-myocardial infarction patients 
(GISSI-Prevenzione [6]) and in subjects at high CV risk 
(HOPE [7]). In the trial conducted by our group (Primary 
Prevention Project PPP [3D, vitamin E (300 mg/day) tak- 
en over three years also showed no effect on the incidence 
of cardiovascular events in individuals with one or more 
major risk factors (see Methods). Therefore, the question 
whether vitamin E had an effective in vivo antioxidant ac- 
tion in the populations under study in these trials is under 
debate [9-12]. 

When these studies were designed, the antioxidant effica- 
cy of vitamin E in humans had not been demonstrated in 
vivo because of the lack of reliable methods [13]* Measure- 
ment of urinary or circulating F2-isoprostanes (iPF 2 or F 2 - 
isoP) is now accepted as a reliable tool for evaluating the 
rate of lipid peroxidation in viw\9, 14-16). Using urinary 
excretion of 8^epi-PGF 2a (also termed iPF^-IJJ or 15-Fj,- 
isoP) as a biomarker, it has been shown that short-term 
administration of vitamin E (600 mg/day for 14 days) re- 
duced in vivo lipid peroxidation in. some clmical setting 
where oxidative stress is abnormally high, e.g., diabetes 
mellitus (-37%), hypercholesterolemia (-58%) and cystic 
fibrosis (-42%) [17-19]. In contrast vitamin E had no 
antioxidant activity in conditions where lipid peroxida- 
tion was normal [20]. No data are available on the anti- 
oxidant effect of longer-term supplementation with 
vitamin E in subjects at moderate/high cardiovascular 
risk 

Using a highly selective and validated m ass spectrometrk 
assay for S-cpi-PGF^l], we measured in vivo lipid per- 
oxidation in PPP trial participants who had taken vitamin 
E daily for about three years vs those who did not take vi- 
tamin E. 

Methods 

PPP is a large, randomised, controlled 2x2 factorial trial 
on primary prevention of CVD [8]. It was designed to test 
the efficacy of long-term administration of vitamin E (syn- 
thetic a-tocopherot 300 mg/day) and/or aspirin (100 
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Table 1 : Major cardiovascular risk factor* In the 1 44 subjects. 



RISK FACTOR* 



Old age 2 65 y 38(26) 

MjJe sex 63 (44) 

Smoking 24 <17) 

Hypertension 136(94) 
Diabetes 12(8) 

Hypercholesterolemia • 43 (30) 

Obesity 32(22) 

Famfy history of premature myocardial ^C 1 ) 
Infraction 



*See Methods for definition 



mg/day) in preventing cardiovascular events in subjects of 
both sexes aged £ 50 years, with at least one of the follow- 
ing cardiovascular risk factors: old age <55 yr); hyperten- 
sion (systolic blood pressure £ 160 mm Hg or diastolic 
blood pressure £ 95 mm Hg on at least three separate oc- 
casions); hypercholesterolemia (£ 250 mg/dL on at least 
two separate occasions); diabetes mellitus (£. 140 mg/dL 
fasting venous plasma gl ucose, on at least two separate oc- 
casions); chronic drug treatment for any of th e th ree latter 
conditions; obesity (body mass index > 30 kg/m 2 ); and 
premature myocardial infarction before 55 years of age in 
at least one parent or sibling. Patients with a history of car' 
diovascular events or diseases were not included. Table 1 
shows the frequency of these CV risk factors in our sam- 
ple. 

Oviemigbt urine was obtained from subjects consecutively 
presenting at five participating centers for a scheduled fol- 
low-up visit after at least one year of randomized treat- 
ment. With a sample size of 70 individuals per arm, the 
study had a 90% power (1-P) to detect, with a ■ 0.05, a 
difference of at least 25% in urinary 8-epi-PGF2 a between 
treated and untreated individuals. Two groups of 72 sub- 
jects treated or not treated with vitamin E were studied, 
Clinica) and biochemical variables were reassessed yearly 
and on the occasion of urine collectioa 

Urinary 8-epi-PGF 2a *ras selectively measured as we have 
described previously (21 J using immunoaffinity chroma- 
tography for selective extraction/purification and a stable 
isotope dilution assay with gas crux>m Biography-negative 
ion chemical ionization, mass spectrometry for quantita- 
tion, with 2 H 4 -8-^i-PGF 2a as the internal standard. Uri- 
nary excretion of &-epi-PGF 2a was expressed as pg/mg 
creatinine. Creatinine was measured highly selectively by 
stable-isotope dilution HPLC-electrospray-ta.ndem mass 
spectrometry, using 2 H 3 -cr€atinine as the interna) stand* 
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Tftbte 2i Baseline characteristics of the two study group* 



VITAMIN E (n = 72) 



NO VITAMIN E(n = 72) 



Body ma» Index (kg/m 2 ) 

Smokers (ycj/no) 

Systolic Wood preswipe (mm Hg) 

Db*toHc blood pressure (mm He) 

Blood glucose (mg/dL) 

Total blood cholesterol (mg/dL) 

Aspirin treatment (yes/no) 



59±6 


61 ±7 


32/40 


31/41 


27 ±4 


27±4 


15/57 


9/63 


146 ±16 


145 ±15 


88 ±e 


87±7 


91 ±32 


103 ±35** 


243 ±47 


225 ±45* 


36/36 


34/38 



Values are expressed « mean ± SD or number. *p < 0.05, **f> < OX) I 



ard. Urine was stored at -20°C until analyzed. Analyses 
were done on blind-coded samples. 

Means were compared by the non-parametric Mann- 
Whitney U test to avoid assumptions about the distribu- 
tion of the va riables. Levels of 8-epi-PGF 2ot were expressed 
as median (range) values. Multiple regression analysis was 
used to 1) evaluate the effect of vitamin E on urinary ex- 
cretion of 8*cpi-l*GF 2a , taking into account the following 
potential confounding variables (age, sex, aspirin treat- 
ment, smoking, systolic and diastolic blood pressure/ 
bJood glucose, blood cholesterol and obesity), and 2) as- 
sess whether any of these variables was independen tly as- 
sociated with lipid peroxidation. Linear correlation 
analysts was also used, Probability values of p £ 0.05 (two 
tails) were considered to be statistically significant. 

Results 

f. Antioxidant Effect of Vitamin E 
In vivo lipid peroxida tion was not reduced significantly by 
vitamin E (Figure 1), as indicated by the similar urinary 
exaction of a-epi-PGF 2a in the supplemented group and 
in the controls [141 (67-498) vs 148 (76-561) pg/mg cre- 
atinine, p = 0,101- These subjects had mean ± SD follow- 
up durations of 2.8 ± 1.0 and 2.7 ± 1.1 years, respectively. 
Baseline character istrcs were well balanced across the two 
study groups, except for a slight difference in Wood levels 
of glucose and cholesterol (Table 2). For this reason, we 
excluded with reasonable confidence a potential bias due 
to different baseline levels of urinary 8-epi-PGF 2ft . Multi- 
ple regression analysis, which takes into account possible 
confounding variables at the rime of urine collection (age, 
sex, smoking, blood glucose, blood cholesterol, systolic 
and diastolic blood pressure, body mass index, aspirin 
treatment), confirmed that vitamin B had no significant 
overall effect on urinary 8-epi-PGF 2o (P = -0.14, p ~ 0.12, 
Table 3). 



600 




no vitamin E 



vitamin E 



Figure I 

Urinary excretion of S-epnPGF^ in PPP participants supple- 
mented or not wfth vitamin E. Smokers are Indicated by filled 
cirdes. The horizontal lines represent. the median. 



Smoking was the only strong determinant of lipid peroxi- 
dation in the overall sample (Table 3, discussed below). 
Since it is known that vitamin E does not reduce excessive 
lipid peroxidation in smokers [22,23], we investigated 
whether the presence of smokers in our sample might 
mask an antioxidant effect of vitamin B in the nonsmok- 
exs (n = 120; 63 untreated, 57 treated with vitamin £). The 
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Table 3> Multiple regression analysis: variables associated with urinary excretion of 8-epi-PGFm 





all subjects (n = 


144) 


n on smokers (n 


= 120) 


VAWA&LE 




P 


P 


P 


Smoking 


0.46 


<o.ooor 






Vltzmtn E treatment 


-0.14 


0,12 


-0J0 


0.32 


Systolic bkxxJ pressure (mmHg) 


0.13 


0.19 


0.26 


0.02 


Obesity 


0.12 


0.21 


a/5 


ais 


Sex(M) 


0.11 


0J2 


a/5 


0.21 


Aspirin treatment 


•0.10 


024 


-ao7 


0.45 


Blood glucose (mg/dL) 


0,09 


0,35 


o\n 


0.11 


Diastolic Mood pressure (rnmHg) 


-0.05 


0.63 


-0.07 


0.50 


Age(y) 


0.04 


0.67 


ao? 


0-38 


Blood cholesterol (mg/dL) 


0.03 


0.74 


O.U 


0.30 



levels of 8-epi-PGF2 a in nonsmokers, however, were not 
significantly reduced by prolonged vitamin £ supplemen- 
tation [122 (67-326) re 146 (76-316), p = 0-09)], Multi- 
variate analysis confirmed that vitamin E did not reduce 
lipid peroxidation in this sample (P = -0. 10, p = 0.32, Ta* 
ble 3). 

2. Upi4 Peroxidation in Subjects at CV Rhk 

Since vitamin E has thus far proved effective as an in vivo 
antioxidant in humans when lipid peroxidation is exces- 
sive [17-19,24], but not when it is normal [20], we ad- 
dressed the question whether in subjects eligible for 
primary prevention of CVD, lipid peroxidation was in- 
creased enough to decrease appreciably with vitamin E. As 
a whole, this sample of patients with at least one CVD risk 
factor did not have an abnormal rate of lipid peroxida- 
tion. The levels of urinary 8-epi-PGF 2a in untreated non- 
smokers [146 (76-316) p^mg creatinine] were similar to 
those of controls in other studies where this biomarker 
was selectively measured by mass spectrometry [20,22]. 
They were also simjltt to those we found in healthy non* 
smoking volunteers (139 (71-256) pg/mg creatinine; 
mean ± SD age, 37 ± 1 ly; n = 20, unpublished data]. 

To better characterize the level of CV risk in our sample/ 
we calculated a global CV risk score for each subject. We 
used Framingham's multiple-risk-factor assessment equa- 
tion, a function assessing the risk of developing coronary 
heart disease on the basis of the presence and the level of 
major CV risk factors [25], As shown in Figure 2, urinary 
S-epi-PGFaa did not correlate with risk level in untreated 
or treated subjects. 

We therefore analyzed more dosely factors possibly asso- 
ciated with lipid peroxidation in our sample/ which is 



rather heterogeneous but is fairly representative of a pop- 
ulation with major risk factors for cardiovascular diseases. 

3. Factors Associated with lipid Peroxidation In Subjects at 
CVRisk 

Smoking 

Multiple regression analysis of the whole group of 144 
subjects showed cigarette smoking was the only strong de- 
terminant of excessive lipid peroxidation (p = 0.46; p < 
0.0001, Table 3). Urinary excretion of 8-epi-PGF 2a ™M 
higher in smokers (n =24; 14 ± 6 cigarettes daily) than 
nonsmokers (n * 120) [185 (91-561) w 138 (67-326) 
pg/mg creatinine; p = 0,003]. Vitamin E did not signifi- 
cantly reduce levels of 8-epi-PGF 2a in smoking PPP partic- 
ipants [179 (91-498) v$ 199 (138-561) pg/mg creatinine; 
p = 0.44; n = 15 and 9, respectively]. 

Other factors 

The presence of smoking, a strong determinant of lipid 
peroxidation, very likely hampered the detection of other 
dinicaJly important variables possibly associated with uri- 
nary 8-epi-PGF 2g[ in our initial sample, We therefore in- 
vestigated the relationship between, these variables and 8- 
epi-PGF 2ft levels in the 120 nonsmokers. 

Systolic blood pressure 

Lipid peroxidation appeared to be related to systolic 
blood pressure in nonsmokers (p = 0.26; p = 0.02, Table 
3). To confirm this in a less heterogeneous sample, we an- 
alyzed a subgroup of subjects who had hypertension as 
the only risk factor (n = 45 ). A) J except one were under an- 
tihypertensive treatment/ with mean ± SD systolic and di- 
astolic blood pressure 145 ± 16 (range 107-187) and 87 
± 8 (range 64-105) mm Hg, respectively. In this sub- 
group, the correlation between systohc blood pressure 
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Correlation between global CV risk level and urinary excre- 
tion of 8-epi-PGF^ in PPP participants without (upper panel) 
or with (lower panel) vitamin E supplementation. Risk levels, 
calculated according co FramrnghanVs multiple-risk-factor 
assessment equation, represent coronary heart disease 
(CHD) Individual risk over the next ten years [25]. 



and urinary excretion of 8-epi-PGF 2ct was highly signifi- 
cant [r = 0.50, p = 0.0005. Figure 3), and subjects with 
systolic blood pressures 140 mm Hg had higher excretion 
of 8-epi-PGF 2ci than those with <240 mm Hg [151 (140- 
187) v$ 127 (107-139) pgfmg creatinine, n = 27 and 18, 
respectively, p = 0.004], Vitamin E did not significantly af- 
fect 8^pi.PGF 2tt excretion [109 (67-240) us 138 (76- 
266) pg/nig creatinine in 21 treated and 24 untreated hy- 
pertensive subjects; p - 0.19]. 

Hypettfytmio 

In nonsmoking participants, blood glucose measured at 
the time of urine collection (mean ± SD; 108 ± 24 mg/dU 
n * 94) did not appear to be related to lipid peroxidation, 
based on multiple regression analysis (3 = 0.17, p = 0. 11. 
Table 3). However, subjects with blood glucose £ 140 mg/ 
dL had higher excretion of 8-epi-PGF^ than those with 
<140mg/dL[180 (121-326) vs 140 (70-266), n = 10 and 




120 140 160 190 

Systolic blood pressure (mm Hg) 



200 



Figure 3 

Correlation between systolic blood pressure and urinary 
excretion of 8-epl-PGF^ in 45 PPP participants with hyper- 
tension as the only risk foctor. 



84, respectively, p = 0-009)], likely because only high 
blood, glucose levels may be associated with excessive lip- 
id peroxidation. 

Other factors 

In nonsmoking PPP participants, blood cholesterol at the 
time of urine collection (mean ± SD: 231 ± 40 mg/dL, 
range 144-351) was not significantly associated wiui lipid 
peroxidation (Table 3). Aspirin administration (n -> 72) 
did not affect urinary excretion of 8-epi-PGF 2a (Table 3), 
as already reported [14,26]. We found no evidence (Table 
3) of increased lipid peroxidation in relation to age, sex or 
obesity. 

Dr$£u$$ipn 

Long-term supplementation with vitamin E-at a dose 
largely exceeding that of a vitamin E-rich diet (300 rog/ 
day)-did not substantially reduce lipid peroxidation in 
people with one or more major cardiovascular risk factors! 
This may help explain why vitamin E was not effective for 
CVD prevention in the PPP study. As opposed to other 
studies showing an antioxidant effect of vitamin E in 
small, uncontrolled subgroups of patients, our observa- 
tions were obtained in a sample of subjects that more re- 
alistically represent a population with cardiovascular risk 
factoid. In fact, as usually occurs in clinical practice, most 
candidates for cardiovascular prevention are treated -al- 
though not necessarily controlled-for their modifiable 
risk factors. The Jack of antioxidant effect in our sample 
may be explained by the rather surprising finding that lip- 
id peroxidation was normal in a large proportion of these 
subjects. 
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We investigated whether oxidative stress was increased in 
high-risk subjects, given that this category could, in prin- 
ciple, be more sensitive to antioxidant therapy. However, 
we found no evidence of a correlation between CV risk 
score and urinary excretion of g-epi-PCF 2a in untreated 
subjects, suggesting that lipid peroxidation was not asso- 
ciated with their global CV risk Although, on average, li- 
pid peroxidation was normal in our population, it was 
clearly increased in rel ation to extreme conditions report- 
edly associated with oxidative stress. Lipid peroxidation 
was, in fact significantly higher in smokers, in agreement 
with consistent evidence of elevated oxidative stress in cig- 
arette smokers, mostly obtained using 5-epi-PGF 2a 3nd / 
or other F 2 -isoprostancs as biomarkers [2 1, 22,27). We 
also confirmed previous observations that excessive lipid 
peroxidation in smokers cannot be reduced by vitamin E 
[22,23]. 

A secondary, but original rinding of this study is the direct 
relationship between urinary excretion of an F r isopros- 
tane and systolic blood pressure in treated hypertensive 
patients with different degrees of Wood pressure control 
Whether this relationship also exists in untreated hyper- 
tensive patients should be investigated. An association be- 
tween oxidative stress and arterial hypertension has been 
suggested by several clinical and experimental studies 
[28-32]. The hypothesis that free radical-mediated mech- 
anisms may play a role in the pathophysiology of hyper- 
tension has recently gained support from observations 
that antioxidants lower blood pressure in hypertensive pa- 
tients [30,33-36]. However, vitamin E in particular does 
not seem effective [37]/ possibly because it was not anti- 
oxidant in these drcumstances. 

As to other factors reportedly related to in vivo lipid perox- 
idation, our findings agree with previous evidence. In par- 
ticular, we confirmed that enhanced urinary excretion of 
8-cpi-PGF^ is associated with impaired glycemic control 
in diabetic patients [17], We did not find a correlation be- 
tween urinary excretion of 8-epi-PGF 2a and blood choles- 
terol, which, on average, was slightly elevated in our 
sample. Such a correlation was, in fact found in subjects 
with horoozygote familial hypercholesterolemja. and in 
subjects with very high blood cholesterol, but not in those 
with normal cholesterol levels [24]. 

Conclusions 

Prolonged supplementation with 300 lU/day vitamin E 
did not reduce lipid peroxidation in subjects with one or 
more major cardiovascular risk factors. On average, how- 
ever, lipid peroxidation was near-normal in this popula- 
tion. These data may help explain the overall lack of 
benefit of vitamin E in recent cardiovascular prevention 
trials [6-8]. They also suggest the need to reassess whether 
lipid peroxidation is indeed an cpidemiologically relevant 
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determinant of cardiovascular diseases and consequently, 
to reconsider the utility of antioxidants as a general pre- 
ventive measure. 
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Can Garlic Reduce Levels of Serum Lipids? 
A Controlled Clinical Study 

Aoesh K. Jain, wm., Ramon Vargas, m.d., Sandra Gotzkowsky, rx, 

F. GILBERT MCMAHON, MA, F.A.C.P., NewOrteans, Louisiana 



PUEPOSBi To assess the effects of standardized 
garlic powder tablets on serum lipids and lipo- 
proteins, glucose, and Wood pressure. 

SUBJECTS and METHOD** Forty-two healthy 
adults (19 men, 23 women), mean age of 52 ± 12 
years, with a serum total cholesterol (TC) level 
of greater than or equal to 220 mg/tfL received, 
in a randomised, double-blind fashion, either 300 
rag three times a day of standardized garlic pow- 
der in tablet form or placebo. Diets and physical 
activity were unchanged. This study was con- 
ducted in an outpatient, clinical research unit 

RESULTS: The baseline serum TC level of 262 ± 
34 m g/dL was reduced to 247 ± 40 mg/dL 
<p <0.01) after 12 weeks of standard garlic treat- 
ment. Corresponding values for placebo were 
276 ± 34 mg/dL before and 274 ± 29 mg/dL after 
placebo treatment Low-density lipoprotein cho- 
lesterol (LDL-C) was reduced by 11% by garlic 
treatment and 3% by placebo <p «M)5)« There 
wore no significant changes in high-density lipo- 
protein cholesterol, triglycerides, serum glucose, 
blood pressure, and other monitored parameters. 

CONCLUSIONS: Treatment with standardized 
garlic 900 mg/d produced a significantly greater 
reduction in serum TC and LDL-C than placebo. 
The garlic formulation was well tolerated with- 
out any odor problems. 



Garlic (Allium sativum) [1-3] has been used in 
herbal medicine for centuries for various ail- 
ments. In recent years, garlic has been the focus of 
serious medical and clinical attention because of 
reports of beneficial effects on several cardiovascu- 
lar risk factor* [4,6]. Garlic extracts have been re- 
ported to reduce levels of serum lipids [3-18], blood 
pressure [4,5,7-13,16,18], and plasma viscosity [19], 
inhibit platelet aggregation [9,16,18,20,21], increase 
fibrinolytic activity [9,21], and produce vasodi- 
lation [21-23]. Thus, garlic is assumed to have 
antiatherosclerotic properties, although its full po- 
tential in the prevention or treatment of circulatory 
or vascular diseases is yet to be defined. 

Garlic's principal active agent appears to be alii- 
cin, a sulfur-containing compound that with its 
breakdown products, giveB garlic its characteristic 
odor [1], Allicin is formed enzymatically from an 
odorless precursor, alliin, when garlic cloves are me- 
chanically disrupted* Since the alUin content of nat- 
ural garlic may vary 10-fold and the quantity of 
allicin released can be influenced by specific extrac- 
tion methods [24,26], standardizing garlic products 
by usinff their potential for releasing allicin has 
been suggested to ensure the accuracy of dosage and 
effectiveness in long-term therapy [26]. 

A dried garlic powder tablet standardized to pro- 
vide 1.3% alliin, which corresponds to an allicin re- 
lease of 0.6%, has been available in Germany as a 
dietary supplement over the counter (OTC) to im- 
prove cardiovascular risk factors [27]. More recent- 
ly, these garlic tablets have been available OTC in 
the United States, but no health claims are made* 
We conducted a 12-week, doubk-blind study 
comparing the effects of standardized garlic tablets 
(Kwai, Lichtwer Pharma GmbH, Berlin, Germany), 
900 mg/d, with that of placebo on serum lipids, 
serum glucose, blood pressure, and other parame- 
ters in 42 Bubjecte with hypercholesterolemia* 

SUBJECTS AND METHODS 
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Subjects with known serum total cholesterol 
(TC) levels greater than or equal to 220 mg/dL were 
screened by a history and physical examination, 
Chem-23 (serum glucose, blood urea nitrogen, cre- 
atinine, sodium, potassium, chloride, carbon diox- 
ide, calcium, phosphorus, TC, triglycerides [TG], 
total bilirubin, direct bilirubin, indirect bilirubin, 
alkaline phosphatase, eerum glutamic oxaloacetic 
transaminase [SGOT], serum glutamic pyruvic 
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transaminase [SGPT], y-glutamyl transferase, lac- 
tic dehydrogenase, total protein, albumin, globulin, 
albumiit/globulin ratio, uric acid, and iron), com- 
plete blood count (CBC), urinalysis, and electrocar- 
diogram (EKG) prior to the study enrollment. Pa- 
tients were excluded if they were older than 70 years 
or had a history of drug or alcohol abuse, impaired 
hepatic function test results (SGOT/SGPT) greater 
than 20% above normal, unstable angina, myocar- 
dial infarction, or coronary bypass surgery within 6 
months, diabetes mellitus, known secondary hyper- 
cholesterolemia due to nephrotic syndrome or hy- 
pothyroidism, serum creatinine level greater than 
2.0 mg/dL, or use of lipid-lowering agents within 1 
month prior to enrollment All subjects provided 
written informed consent before enrollment and 
were advised not to change their dietary habits or 
physical activity during the course of the study, 

Qualifying subjects were then instructed to return to 
the clinic in a fasting state in 14 ± 2 days for a lipid 
proGle CTC, TG, high-density lipoprotein cholesterol 
IHDL-C], low-density lipoprotein cholesterol [LDL-C]) 
and serum glucose measurement Those with serum TC 
values of greater than or equal to 220 mg/dL at two 
consecutive visits were randomized to either placebo or 
matching garlic tablets, 300 mg three times a day, for 12 
weakB, after ell baseline parameters were obtained. Dur- 
ing the double-blind phase, clinic visits were 6 weeks 
apart Lipid profile and serum glucose determinations 
were repeated at Weeks 6 and 12, At the end of the 
double-blind phase, each subject had an exit physical 
examination, safely laboratory tests {Chem-23, CBC, 
urinalysis), and EKG. Two sitting blood pressure mea- 
surements and a pulse rate were obtained after 10 min- 
utes of rest in the clinic using an appropriate-size cuff, a 
conventional mercury sphygmomajaometer, and stan- 
dard recommended technique [28]. Body weight, side 
effects, and compliance were also monitored at each 
clinic visit, and patients were questioned as to any 
changes in diet or physical activity. 

All laboratory analyses were done by a CDC- 
(Centers for Disease Control) and NWLRC- 
(Northwestem Lipid Research Clinic, Seattle) stan- 
dardized laboratory, SmrthKline Beecham Labs. The 
$erum TC [29] and TG 130] were measured by enzy- 
matic procedures. HDL-C was isolated initially by pre- 
cipitating LDL-C and very-low-density-Iipoprotein 
cholesterol (VLDL-C) with phosphotungstate/magne- 
dum chloride- An aliquot of the supernatant was then 
assayed for cholesterol content [31]. LDL-C was calcu^ 
lated by the Frfedewald equation, LDL-C « TC - 
HDL-C + TG/B. Patients with TG greater than 400 
mg/dL were excluded* 

Statistical Analysts k 

The average of two visits prior to randomization 
represented the baseline value for the serum lipid, 



TABLE 1 






Demographic Characteristics 








Standardised 
GarflcTabfete 
(900mg/d) 


Placebo 


No. 

Mean age (y) 
Sex 

Body weight (kg) 
Blood pressure (mm Hg) 
Height (cm) 


20(i4W,6B) 
«i 15' 
UM.9F 
78 ±17 

mm z mi 

163 ±9 

n 


22(15W,7B) 
55 ±9 
BftHF 
77 * 14 
126/82 1 9/7 
16S± 13 
20 



= white] 8 r RlKK; U = mate: F - femaio. 



glucose, blood pressure, body weight, and other pa- 
rameters. The differences from baseline value at 
Weeks 6 and 12 were then calculated and these 
differences were analyzed for treatment effects by 
an analysis of variance, followed by Mann-Whitney 
and Wilcoxon U-tests [32]. 



RESULTS 



The demographic characteristics of the study 
population are shown in Table t The two treats 
ment groups were fairly comparable for the listed 
variables. Mean age was slightly lower in the garlic- 
treated group and there were fewer smokers in the 
placebo group* 

The effects of garlic tablets and placebo on levels 
of serum lipids, blood pressure, and body weight at 
baseline and at the end of 6 and 12 weeks of treat- 
ment are shown in Table II. Changes from baseline 
for serum TC and LDL-C at the end of 12 weekB are 
shown tn Figure 1. No significant treatment differ- 
ences in the measured parameters were Been at 
Week 8 between the placebo and garlic groups. At 
Week 12, however, eerum TC was lowered by 6% 
with garlic tablets and 1% with placebo (p <0.01). 
This reduction in serum TC was caused mainly by a 
reduction in LDL-C, which was decreased by 11% in 
the garlic-treated group and 3% in the placebo 
group (p <G*05). There was a small* but nonsignifi- 
cant, increase in TG in both groups. HDL-C, serum 
glucose, blood pressure, and body weight did not 
change significantly. 

Only 1 of 20 patients treated with garlic tablets 
complained of increased belching with garlic taste. 
Two patients receiving placebo had mild abdominal 
discomfort One patient taking placebo reported 
prolonged oozing from a raaior cut during shaving, 
and another patient had a minor rash. In general, 
garlic tablets were quite well tolerated without any 
significant odor problems. 
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The bypolipemic efficacy of garlic tablets, standard- 
ized to release 0.6% allicin, has been well studied in 
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TABLE II 

Efficacy Variables* 




Standards Garlic (900 mg/d)<n 


= 20) 




Placebo (n = 22} 






Before 


6Wk 


12 Wk 


Before 


6Wk 


12 Wk 


LOtClme/dL) 
HDl/C(ntg/<JU 
TC(mg/ftLI 
Glucose (mg/dl) 
Bkxti pressure (mm He) 

Heart rate (brat$/mln) 


262 a 35 
188 ±37 
47 s 12 
151 ±81 
100 s 11 
129* 13 
82±6 
79 3:17 
71 i 8 


248 ± 31 
172 rt 33 
45 ±13 
166 £ 137 
102 ± 13 
129 ± 15 
83 £8 
7S± 17 
66 ±6 


247 ±40J 

168 ±43* 
46*13 

165 ±86 
98 ±12 

130 ±17 
81 ±10 
79*17 
69±6 


276 + 34 
191 A 34 

49 ±14 
195 ±112 

93 ±9 
128 1 10 

83*8 

77±14 

72i7 


262 ±38 

180 ±39 
48 ±15 

176 * 107 
97 ±7 

127 ±12 
81*7 
77 ±14 
63 1 6 


274 1 29 

185 ±26 
50*17 

199 t 101 
97 ±7 

127 * 12 
82*6 
77*15 
70*8 



■Mun *, SO. 

V OOlK«|ivtowtf^tordi!!er^ 
»p «■ GU&KwJiwtMHpltfifr tar Afferent to 



TABLE ttl 

Reported Efficacy of Garlic Treatment 



References 



Study Design 



Sample 
site 


pose of Garlic* 
Cmg/d) 


Treatment Duration 

m 


% Redaction 
TC TG 


Drop In BP 
(mm He) 


40 


600 


12 


-6 


-8 
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Figure i. Percent reduction in serum TC and LDL-C after 12 
weeks o* treatment with standardized gertfc powder tablets 
or ptecefco. 

Gmnany, where it is available OTC as a dietary sup- 
plement to improve cardiovascular risk factors [27]. 

In this double-blind randomised study, 12 weeks 
of treatment with gailic BOO mg/d produced a mod- 
est but significantly greater reduction in serum TC 
and LDL*C than that with placebo. This reduction in 
serum cholesterol, although somewhat lower, is con- 
gruous with the data reported by others {Table HI). 

In a double-blind, multicenter study in 261 Ger- 
man patients with hyperhpidemia, Mader et al [10] 
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reported a 12% reduction in TC and 17% decrease in 
TG after 16 weeks of treatment with standardized 
garlic powder 800 mg/d* The subgroup with initial 
cholesterol levels in the range of 260 to S00 mg/dL 
showed the greatest response, with a 14% reduction 
in TC. The onset of the hypolipidemic effect was 
evident as early as 4 weeks and became progressive 
and greater with time. There was no special dietary 
monitoring. Vorberg and Schneider [13] reported 
evengreateri^uotians > e.g. ) 2l%inTCand 24%inTG 
following 4 months of treatment with standardized 
garlic powder 900 mg/d A low TC response in our 
study may be partly related to the shorter duration of 
treatment as well as to the greater body moss indices of 
our population when compared with the German data 
[14]* Administration of 600 mg/d of standardized garlic 
for 12 weeks has resulted in reductions in serum cho- 
lesterol that have ranged from 6.8% to 12%, and in TG 
from 8% to 12% [7-9,12,14]. 

In our study, there was a slight increase in TG in 
both the placebo and garlic-treated groups. How- 
ever, neither the changes from baseline nor the dif- 
ferences between treatment groups were signifi- 
cant The reason for this apparent discrepancy in 
our TG data as compared with that of others is not 
clear. Voluntary modifications of diet may have 
partly accounted for the changes ia TG reported by 
others [7-10,12-14]. 
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The mechanisms or active ingredients by which 
garlic lowers serum cholesterol level* are not 
known. Inhibition of hydroxymethylglutaryl coen- 
zyme A reductase [33] and cholesterol biosynthesis 
[34] has been suggested. 

Most studies with standardized garlic powder 
also reported some reduction in blood pressure in 
hypertensive subjects (Table III)* Moat subjects in 
our study were normotensive and only three pa- 
tients in each group were receiving antihyperten- 
sive therapy. These patients also had normal blood 
pressure during treatment. Data analysis with or 
without inclusion of these three subjects in each 
group showed no significant change from average 
baseline blood pressure. There were no significant 
changes in serum glucose levels or body weight 
Various safety parameters and EKG also showed no 
significant changes. 

Garlic powder, given in the form of tablets in our 
study, was well tolerated and only one subject re- 
ported increased belching and a garlic odor, Mader 
et at [10] reported a 21% incidence of garlic smell 
following 800 mg/d of these garlic tablets. However, 
in their study, 9% of patients receiving placebo also 
reported the same garlic odor. In fact, garlic odor 
has been one of the major concerns of treatment 
with garlic extracts The general incidence in the 
German reports appears to be about 10% to 15%. 
The low Incidence in our study may be partly due to 
the high "expectation" of garlic smell or taste from 
ingesting garlic pills, and hence not "viewed" by the 
subjects as an adverse effect 

Since 900 rng/d was very well tolerated in our 
study, higher dosages of standardized garlic powder 
are worth exploring* Also, controlled clinical trials 
of longer duration are needed to assess the long- 
term benefit of garlic on vascular and circulatory 
disease processes. 

In conclusion, treatment with garlic tablets stan- 
dardized to deliver 0-6% allicin, the assumed active 
ingredient of garlic, produced a significantly greater 
reduction in TC and LDL-C than that with placebo. 
Treatment with garlic 900 mg/d for 12 weeks was 
very well tolerated with no significant garlic odor 
problem. Further studies are certainly warranted. 
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